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(54) INK CARTRIDGE FOR INK JET RECORDER, AND INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
removable ink cartridge in which leakage of ink 
^ or volatilization of ink solvent can be prevented. 

'' ^ . j \ 1 -SOLUTION: A basic body 5 having a large ink 

storage chamber 7 is provided with an ink supply 
opening 8 having a valve element 1 8 for normally 
R sustaining a closed state by means of a spring 17 
and opening through connection with a recording 
head, and a valve element 26 for normally 
sustaining a closed state by means of a spring 24 
and opening through connection with the 
recording head so that the large ink storage 
chamber 7 communicates with the atmosphere. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink cartridge for ink-jet recording apparatus in which the atmospheric-air 
free passage end connection equipped with the valve element to which the ink feed 
hopper equipped with the valve element which always maintains a clausilium condition 
with a spring, and opens by connection with said recording head, and supplies ink to said 
recording head always maintains a clausilium condition to the base with which the ink 
room was formed with a spring again, and opens to it by connection with said recording 
head, and makes it open said ink room for free passage to atmospheric air is formed. 
[Claim 2] The ink cartridge for ink jet recording apparatus according to claim 1 
constituted by closing with the film with which said ink room formed in one field of said 
base the crevice which carries out opening, and transformed said crevice in response to 
the pressure fluctuation of ink, and was equipped with air barrier property. 
[Claim 3] The ink cartridge for ink jet recording apparatus according to claim 1 by which 
said atmospheric-air free passage end connection is opened ahead of said ink feed hopper 
in the process connected to said recording head. 

[Claim 4] The ink cartridge for ink jet recording apparatus according to claim 1 currently 
opened for free passage by atmospheric air through the capillary which said atmospheric- 
air free passage end connection closed with the film the striation formed in the front face 
of said base, and was formed. 

[Claim 5] The ink cartridge for ink jet recording apparatus according to claim 4 
connected through the passage equipped with the gap of extent where said capillary and 
said atmospheric-air free passage end connection hold ink according to the capillary tube 
force, and do not make ink reach said capillary. 

[Claim 6] The ink cartridge for ink jet recording apparatus according to claim 4 by which 
the edge of said capillary is connected to the ink trap room closed with the water- 
repellent film. 

[Claim 7] The ink cartridge for ink jet recording apparatus according to claim 6 in which 
said water-repellent film has the water-repellent force higher than the meniscus holding 
power of the nozzle orifice of said recording head. 

[Claim 8] The ink cartridge for ink jet recording apparatus according to claim 1 by which 
the areole which are open for free passage to said ink feed hopper are formed in the field 
which serves as the lower part when it connects with said recording head. 
[Claim 9] The ink cartridge for ink jet recording apparatus according to claim 1 by which 
the coil spring which the tubed part which it has focusing on the truncated conic spring 
receptacle section is formed in said ink feed hopper, and was guided to said spring 
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receptacle section is loaded with the valve element of the shape of a cylinder equipped 
with the bridgewall energized at the ink feed hopper side. 

[Claim 10] The ink cartridge for ink jet recording apparatus according to claim 1 in 
which the valve element which the tubed part which opens for free passage to said 
capillary by the breakthrough, and carries out opening to said ink room side was formed 
in said atmospheric-air free passage end connection, and was energized with the coil 
spring in said opening by the method of outside is inserted. 

[Claim 11] The ink feed hopper equipped with the valve element which always maintains 
a clausilium condition to the base with which the ink room was formed with a spring, and 
opens to it by connection with said recording head, and supplies ink to it at said recording 
head Moreover, the ink cartridge for ink jet recording apparatus in which the 
atmospheric-air free passage end connection equipped with the valve element which a 
clausilium condition is always maintained [ valve element ] with a spring, and it opens [ 
valve element ] by connection with said recording head, and makes atmospheric air open 
said ink room for free passage is formed, The actuation member which makes each of 
said valve element open when equipped with said ink cartridge, The ink jet recording 
device which consists of a connection unit equipped with the differential pressure 
regulating valve which opens in the middle of the passage which is open for free passage 
to said ink feed hopper, and supplies ink to said recording head when said recording head 
side becomes predetermined negative pressure. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the removable ink cartridge which 
supplies ink to the recording head which carries out the regurgitation of the ink droplet 
corresponding to a printing signal. 
[0002] 

[Description of the Prior Art] For example, ink is held, the ink feed hopper of the 
container which is open for free passage to atmospheric air is equipped with tubed 
packing, and the ink cartridge which held the sphere which is always ****(ed) by means 
of a spring by the front face by the side of the ink room of tubed packing, and retreats by 
insertion of a tubed splicer is proposed in the ink cartridge which supplies ink to a 
recording head from an ink room through the splicer and packing which are open for free 
passage to a recording head so that JP,5-229137,A may see. 
[0003] 

[Problem(s) to be Solved by the Invention] Although according to this an ink feed hopper 
is closed by the sphere and leakage **** of ink can be prevented, even when the ink 
cartridge with which the recording head was once equipped is removed from a recording 
head, since a container is opened for free passage by atmospheric air, ink oozes out and 
there is a problem that the vaporization of ** and an ink solvent arises. The place which 
this invention is made in view of such a problem, and is made into the object is offering 
the ink cartridge which ink's begins to leak and can prevent the vaporization of ** and an 
ink solvent. 
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[0004] Moreover, other objects of this invention are offering the ink jet recording device 
which performs record actuation to a recording head in response to supply of ink from the 
above-mentioned ink cartridge. 
[0005] 

[Means for Solving the Problem] In order to solve such a technical problem the ink 
cartridge of this invention The ink feed hopper equipped with the valve element which 
always maintains a clausilium condition to the base with which the ink room was formed 
with a spring, and opens to it by connection with said recording head, and supplies ink to 
it at said recording head Moreover, the atmospheric-air free passage end connection 
equipped with the valve element which a clausilium condition is always maintained [ 
valve element ] with a spring, and it opens [ valve element ] by connection with said 
recording head, and makes atmospheric air open said ink room for free passage is formed. 
[0006] 

[Function] In the condition of having been removed from the recording device, where the 
ink room was maintained by the seal condition by the valve element and a recording 
device is equipped, a valve element opens and an ink room becomes possible [ 
atmospheric air being open for free passage, and supplying ink to a recording head from 
an ink feed hopper ]. 
[0007] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Dra win g i and drawing 2 show one example of the ink 
cartridge of this invention with the structure of that front flesh side, respectively, and an 
ink cartridge 1 forms the ink stockroom 7 at parallel with the base 5 equipped with the 
upper part and the guide sections 3 and 4 which project in the path of insertion, and the 
film 6 which closes a crevice 2, and is constituted at the crevice 2 which carries out 
opening to one field, and the field of this opening. The ingredient which the film 6 was 
deformable and equipped with air barrier property and an adhesive property by the 
pressure fluctuation of ink is chosen. 

[0008] When a recording apparatus is equipped, the atmospheric-air free passage end 
connection 9 which the ink feed hopper 8 loaded with the valve mechanism mentioned 
later mentions later in the upper part again is formed in the location used as the lower 
part. The striation 10 which end 10a is punctured by the front face of the base 5 which 
constitutes the pars basilaris ossis occipitalis of a crevice 2 on the side face of a base 5, 
and other end 10b connects to crevice 1 la of a major diameter moves in a zigzag 
direction, and is formed. Frame part 1 lb to which the path became thin a little is formed 
in the crevice 1 1 so that drawing 1 (b) may see, and it is divided into it with crevice 11a 
of the major diameter which sticks or welds breathable film 11c which has water 
repellence to ink here, and serves as an ink trap. As for breathable film 1 lc, it is desirable 
to have consisted of porosity films of resin [ for example, ] fluoride, and to have 3000 
thru/or the water-repellent force 5000Pa or more higher than the ink holding power of the 
meniscus of the nozzle orifice of a recording head. The exposed surface of these 
striations 10 and a crevice 1 1 is closed with the film 12 equipped with air barrier property 
and an adhesive property, and a striation 10 constitutes a capillary, and the crevice 1 1 
constitutes the ink trap. 

[0009] The crevice 11 for a free passage is connected to the free passage room 13 formed 
near the atmospheric-air free passage end connection 9 through the crevice 14 for 
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connection. The crevice 14 for connection and the free passage room 13 are formed in the 
cross-section dimension which can secure the gap of extent returned to the free passage 
room 13 according to a water head difference with the liquid ink side of the ink 
stockroom 7, even if ink does not arrive at a crevice 1 1 at least according to the capillary 
tube force, and it obtains all of a sudden desirably and ink flows into a crevice 1 1 . 
[0010] The valve element 18 which the cross-section structure of an ink cartridge 
mentioned above is shown, the tubed part 16 which it has focusing on the truncated conic 
spring receptacle section 15 is formed in the ink feed hopper 8, and drawing 3 was 
energized by the coil spring 17 guided to the spring receptacle section 15 at the ink feed 
hopper side, and was always ****(ed) by packing 19 is inserted in movable, and the 
above-mentioned packing 19 which falls out to an ink feed hopper side, and serves as a 
stop member is fitted in. And the through-hole 20 which is open for free passage in the 
ink hold room 7 where a valve element 18 is forced on the spring receptacle section 15 is 
drilled by this tubed part 16. 

[001 1] A valve element 18 forms bridgewall 18b in barrel 18a which slides on the inner 
surface of a tubed part 16, and its center section, as shown in drawing 4 , and the 
actuation lever and the spring receptacle section 15 from a recording head side are 
constituted by bridgewall 18b possible [ contact ]. 

[0012] On the other hand, through opening 2 1 , the tubed part 23 which is open for free 
passage in ink storage Omuro's 7 upper part with a breakthrough 22 again is formed in 
the free passage room 13, the valve element 25 energized with the coil spring 24 by the 
method of outside is inserted in it, and the packing 30 which falls out to an opening side 
and serves as a stop member is fitted in the atmospheric-air free passage end connection 
9. 

[0013] As shown in drawing 4 (b), a valve element 25 The actuation lever 26 which can 
be inserted in opening 22, Consist of a pressure receiving member 27 and a seal member 
28, and fitting of the seal member 28 is carried out to annular crevice 26b formed in 
major diameter 26a of the actuation lever 26. After making opening 22 penetrate thin 
diameter section 26c from an ink hold room side and inserting a coil spring 24 in thin 
diameter section 26c, it is incorporated by fixing a pressure receiving member 27 at the 
head of a thin diameter section. 

[0014] In addition, if the bore of opening 22 is formed smaller than the outer diameter of 
the seal member 28 more greatly than the outer diameter of major diameter 26a of the 
actuation lever 26, where the actuation lever 26 is inserted in opening 22, the seal 
member 28 can be fitted in an ink room side, and a coil spring 24 can be inserted in from 
the atmospheric-air free passage end-connection 9 side, and a pressure receiving member 
27 can also be fixed. 

[0015] It is constituted so that drawing 5 may show one example of the connection unit 
suitable for the ink cartridge mentioned above, this connection unit 3 1 may be connected 
to an ink cartridge, and atmospheric air may open the up space of the ink reservoir room 
32 for free passage and ink may be discharged from the lower ink tap hole 33 to a 
recording head in response to supply of the lower part to ink. 

[0016] and in the location which counters the ink feed hopper 8 and the atmospheric-air 
free passage end connection 9 of an ink cartridge The ink inhalant canal 34 and the 
atmospheric-air communicating tube 35 which equipped the point with notch 34for ink 
inflow a and notch 35a for an atmospheric-air inflow are formed. It is loaded with the 
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valve element 25 which was opening for free passage in the ink reservoir room 32 
through the breakthroughs 36a and 36b of the case 36 which constitutes a joint unit, and 
was mentioned above, and the valve elements 37 and 38 which take the almost same 
configuration. 

[0017] And in this example, that the differential pressure regulating valve for maintaining 
and supplying the ink of the ink reservoir room 32 to fixed negative pressure to a 
recording head should be constituted, a film valve 39 and the passage formation member 
40 are included in a crevice 41, and the negative pressure generating room which closed 
and constituted that outside from a film 42 with high air barrier property is prepared. This 
film valve 39 is ****(ed) by valve seat 41a by the coil spring in opening 39a currently 
formed in this. 

[0018] In this example, in the state of un-equipping a recording device with an ink 
cartridge 1, the through-hole 20 of the ink feed hopper 8 and the opening 22 of the 
atmospheric-air free passage end connection 9 are closed by valve elements 18 and 25, 
respectively, and ink storage Omuro 7 is intercepted with atmospheric air. Moreover, the 
connection unit 31 is also closed by valve elements 37 and 38, respectively ( drawing 6 , 
drawing 9 (a)). 

[0019] On the other hand, if the connection unit 31 is equipped with an ink cartridge 1 as 
shown in drawing 7 , drawing 8 , and drawing 9 (b) The ink inhalant canal 34 and the 
atmospheric-air communicating tube 35 fit in and move to the packing 19 and 30 of the 
ink feed hopper 8 and the atmospheric-air free passage end connection 9 in the process. 
At the head, it is concerned with the elasticity of springs 17 and 24, and fixing which 
originates in solidification of ink again, and that there is nothing, to a regular location, it 
presses and bridgewall 1 8b of a valve element 1 8 and a pressure receiving member 27 are 
moved. The through-hole 20 which is open for free passage in the ink hold room 7 by this 
is opened, and the seal member 28 separates from opening 22, and a tubed part 23 and 
ink storage Omuro 7 are open for free passage to atmospheric air through a crevice 1 1 
and a striation 10. 

[0020] Each relative position can be set up and leakage **** of the ink at the time of 
wearing of an ink cartridge 1 can be prevented by Lycium chinense so that it may become 
the junction location of this atmospheric-air communicating tube 35 and the atmospheric- 
air free passage end connection 9, and a front [ stage / of the valve element 18 according 
a valve-opening stage to the ink feed hopper 8 and the ink inhalant canal 34 in a detail 
more / valve-opening ]. 

[0021] That is, also when a pressure is higher than atmospheric pressure, where ink 
storage Omuro's 7 air is expanding, and a clausilium condition is maintained for the valve 
element 18 of the ink feed hopper 8, the valve element 26 of the atmospheric-air free 
passage end connection 9 can be made to be able to open, and ink storage Omuro's 7 air 
can be missed outside. Thereby, at the time of valve opening of the continuing ink feed 
hopper 8, since ink is maintained by atmospheric pressure, it is prevented that ink begins 
to leak from the ink feed hopper 8. 

[0022] From the first, in this condition, since the valve elements 37 and 38 of the 
connection unit 3 1 are also opened, respectively, supply to a recording head of ink 
storage Omuro's 7 ink is attained from the ink tap hole 33 via the connection unit 3 1 at 
drawin g 9 (b). In this condition, ink storage Omuro 7 of an ink cartridge 1 and the ink 
reservoir room 32 of the connection unit 3 1 can supply certainly the ink which is needed 
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by recording head H since it is open for free passage to atmospheric air through the 
capillary formed with the slot 10 and the film 12, and the vaporization to the atmospheric 
air of the steam of the ink solvent of these rooms 7 and 32 is prevented as much as 
possible. 

[0023] On the other hand, if migration of a recording apparatus etc. receives change with 
the big position of a cartridge 1 , ink will reach the upside opening 22 and it will begin to 
leak from opening 22 to the free passage room 13. Since this ink flows a crevice 14, a 
trap is carried out in the large space of a crevice 1 1 and the crevice 1 1 is further divided 
by aeration film 11c, even if it does a handstand to a recording device at the time of 
migration or storage, it flows into a striation 10, and beginning to leak outside is 
prevented. Even when aeration film 1 lc was furthermore equipped with water repellence 
higher than the ink holding power of the meniscus of the nozzle orifice of a recording 
head, the ink stockroom 7 originates in expansion of air at least and a pressure increases, 
it can prevent that ink flows out of a recording head side, and begins to leak from a 
cartridge. In addition, even if ink flows out of the nozzle orifice of a recording head, 
since it is closed with the cap for blinding prevention of a nozzle orifice, it will not 
usually become the situation which pollutes a recording device with ink. 
[0024] On the other hand, if an ink cartridge is returned to the position of the original 
normal, the ink which flowed even into the crevice 1 1 has a large gap, it will flow, will 
move the crevice 14 which docs not discover the capillary tube force by gravity to the 
free passage room 13, and will return from opening 22 to ink storage Omuro 7. 
[0025] Thus, if consumption of ink progresses, since ink gathers for areole 7a of ink 
storage Omuro's 7 pars basilaris ossis occipitalis, ink level is maintained above a through- 
hole 20, and can supply ink to a recording head to the last mostly. 
[0026] On the other hand, in exchanging the ink cartridge with which it is equipped with 
exchange of print media etc. If an ink cartridge 1 is removed from the connection unit 31, 
since the ink inhalant canal 34 and the atmospheric-air communicating tube 35 will be 
drawn out, The through-hole 20 which the valve element 1 8 and valve element 25 of the 
ink feed hopper 8 and the atmospheric-air free passage end connection 9 are put back 
with springs 17 and 24, and open for free passage in the ink hold room 7, and opening 22 
are closed, ink storage Omuro's 7 ink and an ink solvent begin to leak, and ****** is 
prevented. 

[0027] In addition, in an above-mentioned example, when it is equipped with an ink feed 
hopper and an atmospheric-air free passage end connection by the recording device, 
respectively, it has prepared in the location used as the lower part and the upper part, but 
the ink feed hopper of do [ so / regardless of the location / the same operation ] is clear, if 
the atmospheric-air free passage end connection is opened for free passage by the ink of 
an ink room through passage again at the non-ink existence region through passage. 
[0028] Moreover, in an above-mentioned example, although the case where a recording 
head was equipped through the connection unit 3 1 equipped with the negative pressure 
generating means was explained, when the ink holding power of the meniscus of the 
nozzle orifice of a recording head is high, it is clear that it is connectable through a 
negative pressure generating means. 
[0029] 

[Effect of the Invention] As explained, in this invention, to as mentioned above, the base 
with which the ink room was formed The ink feed hopper equipped with the valve 
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element which always maintains a clausilium condition with a spring, and opens by 
connection with a recording head, and supplies ink to a recording head Moreover, since 
the atmospheric-air free passage end connection equipped with the valve element which a 
clausilium condition is always maintained [ valve element ] with a spring, and it opens [ 
valve element ] by connection with a recording head, and makes atmospheric air open an 
ink room for free passage is formed Where an ink cartridge is removed from a recording 
device Where maintained the ink room in the seal condition by the valve element, ink 
began to leak, and it could prevent the vaporization of ** and an ink solvent and a 
recording device is equipped, a valve element is opened and an ink room can supply the 
ink which is opened for free passage by atmospheric air and balances consumption by the 
recording head. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the removable ink cartridge which 
supplies ink to the recording head which carries out the regurgitation of the ink droplet 
corresponding to a printing signal. 



PRIOR ART 



[Description of the Prior Art] For example, ink is held, the ink feed hopper of the 
container which is open for free passage to atmospheric air is equipped with tubed 
packing, and the ink cartridge which held the sphere which is always ****(ed) by means 
of a spring by the front face by the side of the ink room of tubed packing, and retreats by 
insertion of a tubed splicer is proposed in the ink cartridge which supplies ink to a 
recording head from an ink room through the splicer and packing which are open for free 
passage to a recording head so that JP,5-229137,A may see. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained, in this invention, to as mentioned above, the base 
with which the ink room was formed The ink feed hopper equipped with the valve 
element which always maintains a clausilium condition with a spring, and opens by 
connection with a recording head, and supplies ink to a recording head Moreover, since 
the atmospheric-air free passage end connection equipped with the valve element which a 
clausilium condition is always maintained [ valve element ] with a spring, and it opens [ 
valve element ] by connection with a recording head, and makes atmospheric air open an 
ink room for free passage is formed Where an ink cartridge is removed from a recording 
device Where maintained the ink room in the seal condition by the valve element, ink 
began to leak, and it could prevent the vaporization of ** and an ink solvent and a 
recording device is equipped, a valve element is opened and an ink room can supply the 
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ink which is opened for free passage by atmospheric air and balances consumption by the 
recording head. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although according to this an ink feed hopper 
is closed by the sphere and leakage **** of ink can be prevented, even when the ink 
cartridge with which the recording head was once equipped is removed from a recording 
head, since a container is opened for free passage by atmospheric air, ink oozes out and 
there is a problem that the vaporization of ** and an ink solvent arises. The place which 
this invention is made in view of such a problem, and is made into the object is offering 
the ink cartridge which ink's begins to leak and can prevent the vaporization of ** and an 
ink solvent. 

[0004] Moreover, other objects of this invention are offering the ink jet recording device 
which performs record actuation to a recording head in response to supply of ink from the 
above-mentioned ink cartridge. 



MEANS 



[Means for Solving the Problem] In order to solve such a technical problem the ink 
cartridge of this invention The ink feed hopper equipped with the valve element which 
always maintains a clausilium condition to the base with which the ink room was formed 
with a spring, and opens to it by connection with said recording head, and supplies ink to 
it at said recording head Moreover, the atmospheric-air free passage end connection 
equipped with the valve element which a clausilium condition is always maintained [ 
valve element ] with a spring, and it opens [ valve element ] by connection with said 
recording head, and makes atmospheric air open said ink room for free passage is formed. 



OPERATION 



[Function] In the condition of having been removed from the recording device, where the 
ink room was maintained by the seal condition by the valve element and a recording 
device is equipped, a valve element opens and an ink room becomes possible [ 
atmospheric air being open for free passage, and supplying ink to a recording head from 
an ink feed hopper ]. 
[0007] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Drawing 1 arid drawing 2 show one example of the ink 
cartridge of this invention with the structure of that front flesh side, respectively, and an 
ink cartridge 1 forms the ink stockroom 7 at parallel with the base 5 equipped with the 
upper part and the guide sections 3 and 4 which project in the path of insertion, and the 
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film 6 which closes a crevice 2, and is constituted at the crevice 2 which carries out 
opening to one field, and the field of this opening. The ingredient which the film 6 was 
deformable and equipped with air barrier property and an adhesive property by the 
pressure fluctuation of ink is chosen. 

[0008] When a recording apparatus is equipped, the atmospheric-air free passage end 
connection 9 which the ink feed hopper 8 loaded with the valve mechanism mentioned 
later mentions later in the upper part again is formed in the location used as the lower 
part. The striation 10 which end 10a is punctured by the front face of the base 5 which 
constitutes the pars basilaris ossis occipitalis of a crevice 2 on the side face of a base 5, 
and other end 10b connects to crevice 1 la of a major diameter moves in a zigzag 
direction, and is formed. Frame part 1 lb to which the path became thin a little is formed 
in the crevice 1 1 so that drawing 1 (b) may see, and it is divided into it with crevice 11a 
of the major diameter which sticks or welds breathable film 11c which has water 
repellence to ink here, and serves as an ink trap. As for breathable film 1 lc, it is desirable 
to have consisted of porosity films of resin [ for example, ] fluoride, and to have 3000 
thru/or the water-repellent force 5000Pa or more higher than the ink holding power of the 
meniscus of the nozzle orifice of a recording head. The exposed surface of these 
striations 10 and a crevice 1 1 is closed with the film 12 equipped with air barrier property 
and an adhesive property, and a striation 1 0 constitutes a capillary, and the crevice 1 1 
constitutes the ink trap. 

[0009] The crevice 11 for a free passage is connected to the free passage room 13 formed 
near the atmospheric-air free passage end connection 9 through the crevice 14 for 
connection. The crevice 14 for connection and the free passage room 13 are formed in the 
cross-section dimension which can secure the gap of extent returned to the free passage 
room 13 according to a water head difference with the liquid ink side of the ink 
stockroom 7, even if ink does not arrive at a crevice 1 1 at least according to the capillary 
tube force, and it obtains all of a sudden desirably and ink flows into a crevice 1 1 . 
[0010] The valve element 18 which the cross-section structure of an ink cartridge 
mentioned above is shown, the tubed part 16 which it has focusing on the truncated conic 
spring receptacle section 15 is formed in the ink feed hopper 8, and drawing 3 was 
energized by the coil spring 17 guided to the spring receptacle section 15 at the ink feed 
hopper side, and was always ****(ed) by packing 19 is inserted in movable, and the 
above-mentioned packing 19 which falls out to an ink feed hopper side, and serves as a 
stop member is fitted in. And the through-hole 20 which is open for free passage in the 
ink hold room 7 where a valve element 18 is forced on the spring receptacle section 15 is 
drilled by this tubed part 16. 

[001 1] A valve element 18 forms bridgewall 18b in barrel 18a which slides on the inner 
surface of a tubed part 16, and its center section, as shown in drawing 4 , and the 
actuation lever and the spring receptacle section 1 5 from a recording head side are 
constituted by bridgewall 18b possible [ contact ]. 

[0012] On the other hand, through opening 21, the tubed part 23 which is open for free 
passage in ink storage Omuro's 7 upper part with a breakthrough 22 again is formed in 
the free passage room 13, the valve element 25 energized with the coil spring 24 by the 
method of outside is inserted in it, and the packing 30 which falls out to an opening side 
and serves as a stop member is fitted in the atmospheric-air free passage end connection 
9. 
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[0013] As shown in drawing 4 (b), a valve element 25 The actuation lever 26 which can 
be inserted in opening 22, Consist of a pressure receiving member 27 and a seal member 
28, and fitting of the seal member 28 is carried out to annular crevice 26b formed in 
major diameter 26a of the actuation lever 26. After making opening 22 penetrate thin 
diameter section 26c from an ink hold room side and inserting a coil spring 24 in thin 
diameter section 26c, it is incorporated by fixing a pressure receiving member 27 at the 
head of a thin diameter section. 

[0014] In addition, if the bore of opening 22 is formed smaller than the outer diameter of 
the seal member 28 more greatly than the outer diameter of major diameter 26a of the 
actuation lever 26, where the actuation lever 26 is inserted in opening 22, the seal 
member 28 can be fitted in an ink room side, and a coil spring 24 can be inserted in from 
the atmospheric-air free passage end-connection 9 side, and a pressure receiving member 
27 can also be fixed. 

[0015] It is constituted so that drawing 5 may show one example of the connection unit 
suitable for the ink cartridge mentioned above, this connection unit 3 1 may be connected 
to an ink cartridge, and atmospheric air may open the up space of the ink reservoir room 
32 for free passage and ink may be discharged from the lower ink tap hole 33 to a 
recording head in response to supply of the lower part to ink. 

[0016] and in the location which counters the ink feed hopper 8 and the atmospheric-air 
free passage end connection 9 of an ink cartridge The ink inhalant canal 34 and the 
atmospheric-air communicating tube 35 which equipped the point with notch 34for ink 
inflow a and notch 35a for an atmospheric-air inflow are formed. It is loaded with the 
valve element 25 which was opening for free passage in the ink reservoir room 32 
through the breakthroughs 36a and 36b of the case 36 which constitutes a joint unit, and 
was mentioned above, and the valve elements 37 and 38 which take the almost same 
configuration. 

[0017] And in this example, that the differential pressure regulating valve for maintaining 
and supplying the ink of the ink reservoir room 32 to fixed negative pressure to a 
recording head should be constituted, a film valve 39 and the passage formation member 
40 are included in a crevice 4 1 , and the negative pressure generating room which closed 
and constituted that outside from a film 42 with high air barrier property is prepared. This 
film valve 39 is ****(ed) by valve seat 41a by the coil spring in opening 39a currently 
formed in this. 

[0018] In this example, in the state of un-equipping a recording device with an ink 
cartridge 1, the through-hole 20 of the ink feed hopper 8 and the opening 22 of the 
atmospheric-air free passage end connection 9 are closed by valve elements 18 and 25, 
respectively, and ink storage Omuro 7 is intercepted with atmospheric air. Moreover, the 
connection unit 31 is also closed by valve elements 37 and 38, respectively ( drawing 6 , 
drawing 9 (a)). 

[0019] On the other hand, if the connection unit 3 1 is equipped with an ink cartridge 1 as 
shown in drawing 7 , drawing 8 , and drawing 9 (b) The ink inhalant canal 34 and the 
atmospheric-air communicating tube 35 fit in and move to the packing 19 and 30 of the 
ink feed hopper 8 and the atmospheric-air free passage end connection 9 in the process. 
At the head, it is concerned with the elasticity of springs 17 and 24, and fixing which 
originates in solidification of ink again, and that there is nothing, to a regular location, it 
presses and bridgewall 1 8b of a valve element 1 8 and a pressure receiving member 27 are 
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moved. The through-hole 20 which is open for free passage in the ink hold room 7 by this 
is opened, and the seal member 28 separates from opening 22, and a tubed part 23 and 
ink storage Omuro 7 are open for free passage to atmospheric air through a crevice 1 1 
and a striation 10. 

[0020] Each relative position can be set up and leakage **** of the ink at the time of 
wearing of an ink cartridge 1 can be prevented by Lycium chinense so that it may become 
the junction location of this atmospheric-air communicating tube 35 and the atmospheric- 
air free passage end connection 9, and a front [ stage / of the valve element 1 8 according 
a valve-opening stage to the ink feed hopper 8 and the ink inhalant canal 34 in a detail 
more / valve-opening ]. 

[0021] That is, also when a pressure is higher than atmospheric pressure, where ink 
storage Omuro's 7 air is expanding, and a clausilium condition is maintained for the valve 
element 18 of the ink feed hopper 8, the valve element 26 of the atmospheric-air free 
passage end connection 9 can be made to be able to open, and ink storage Omuro's 7 air 
can be missed outside. Thereby, at the time of valve opening of the continuing ink feed 
hopper 8, since ink is maintained by atmospheric pressure, it is prevented that ink begins 
to leak from the ink feed hopper 8. 

[0022] From the first, in this condition, since the valve elements 37 and 38 of the 
connection unit 3 1 are also opened, respectively, supply to a recording head of ink 
storage Omuro's 7 ink is attained from the ink tap hole 33 via the connection unit 31 at 
drawing 9 (b). In this condition, ink storage Omuro 7 of an ink cartridge 1 and the ink 
reservoir room 32 of the connection unit 3 1 can supply certainly the ink which is needed 
by recording head H since it is open for free passage to atmospheric air through the 
capillary formed with the slot 10 and the film 12, and the vaporization to the atmospheric 
air of the steam of the ink solvent of these rooms 7 and 32 is prevented as much as 
possible. 

[0023] On the other hand, if migration of a recording apparatus etc. receives change with 
the big position of a cartridge 1 , ink will reach the upside opening 22 and it will begin to 
leak from opening 22 to the free passage room 13. Since this ink flows a crevice 14, a 
trap is carried out in the large space of a crevice 1 1 and the crevice 1 1 is further divided 
by aeration film 11c, even if it does a handstand to a recording device at the time of 
migration or storage, it flows into a striation 10, and beginning to leak outside is 
prevented. Even when aeration film 1 lc was furthermore equipped with water repellence 
higher than the ink holding power of the meniscus of the nozzle orifice of a recording 
head, the ink stockroom 7 originates in expansion of air at least and a pressure increases, 
it can prevent that ink flows out of a recording head side, and begins to leak from a 
cartridge. In addition, even if ink flows out of the nozzle orifice of a recording head, 
since it is closed with the cap for blinding prevention of a nozzle orifice, it will not 
usually become the situation which pollutes a recording device with ink. 
[0024] On the other hand, if an ink cartridge is returned to the position of the original 
normal, the ink which flowed even into the crevice 1 1 has a large gap, it will flow, will 
move the crevice 14 which does not discover the capillary tube force by gravity to the 
free passage room 13, and will return from opening 22 to ink storage Omuro 7. 
[0025] Thus, if consumption of ink progresses, since ink gathers for areole 7a of ink 
storage Omuro's 7 pars basilaris ossis occipitalis, ink level is maintained above a through- 
hole 20, and can supply ink to a recording head to the last mostly. 
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[0026] On the other hand, in exchanging the ink cartridge with which it is equipped with 
exchange of print media etc. If an ink cartridge 1 is removed from the connection unit 31, 
since the ink inhalant canal 34 and the atmospheric-air communicating tube 35 will be 
drawn out, The through-hole 20 which the valve element 1 8 and valve element 25 of the 
ink feed hopper 8 and the atmospheric-air free passage end connection 9 are put back 
with springs 17 and 24, and open for free passage in the ink hold room 7, and opening 22 
are closed, ink storage Omuro's 7 ink and an ink solvent begin to leak, and ****** i s 
prevented. 

[0027] In addition, in an above-mentioned example, when it is equipped with an ink feed 
hopper and an atmospheric-air free passage end connection by the recording device, 
respectively, it has prepared in the location used as the lower part and the upper part, but 
the ink feed hopper of do [ so / regardless of the location / the same operation ] is clear, if 
the atmospheric-air free passage end connection is opened for free passage by the ink of 
an ink room through passage again at the non-ink existence region through passage. 
[0028] Moreover, in an above-mentioned example, although the case where a recording 
head was equipped through the connection unit 3 1 equipped with the negative pressure 
generating means was explained, when the ink holding power of the meniscus of the 
nozzle orifice of a recording head is high, it is clear that it is connectable through a 
negative pressure generating means. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 i Drawing (a) and (b) are drawing showing one example of the ink cartridge 
of this invention, respectively, and drawing expanding and showing the crevice of an ink 
cartridge same as the above. 

[Drawing 2] It is drawing showing the structure of the rear face of an ink cartridge same 
as the above. 

[Drawing 3] It is drawing showing the cross-section structure of an ink cartridge same as 
the above. 

[Drawing 4] Drawing (a) and (b) are drawings showing one example of the valve element 
used for an ink cartridge same as the above, respectively. 

[Drawing 5] It is the assembly perspective view showing one example of the connection 
unit by the side of the recording device with which it is equipped with an ink cartridge 
same as the above. 

[Drawing 6] It is drawing showing the cross-section structure of one example of the 
connection unit suitable for the recording device which uses an ink cartridge same as the 
above. 

[Drawing 7] It is the sectional view showing the condition of having equipped the 
connection unit with the ink cartridge same as the above. 

[Drawing 8] Drawing (a) and (b) are the sectional views expanding and showing the 
condition of the valve element of the atmospheric-air free passage end connection in the 
condition of having equipped the connection unit with the ink cartridge, respectively, and 
an ink feed hopper. 

[Drawing 9] Drawing (a) and (b) are drawings where an ink cartridge same as the above 
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shows the passage structure in the condition and the wearing condition of not equipping, 
typically to a connection unit, respectively. 
[Description of Notations] 

I Ink Cartridge 

3 Four Guide section 

5 Base 

6 12 Film 

7 Ink Storage Omuro 
7a Areole 

8 Ink Feed Hopper 

9 Atmospheric-Air Free Passage End Connection 

10 Striation 

I I Crevice for Free Passage 
11c Aeration film 

13 Free Passage Room 

14 Crevice for Connection 

15 Spring Receptacle Section 

16 23 Tubed part 

17 24 Coil spring 

19 30 Packing 

18 25 Valve element 

20 Through-hole 

21 Opening 

26 Actuation Lever 
26b Annular crevice 

26c Thin diameter section 

27 Pressure Receiving Member 

28 Seal Member 

3 1 Connection Unit 
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